BACKGROUND OF THE INVENTION 

1 . Field of the invention 

2 . Description of Related Art 
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OBJECTS AND SUMMARY OF THE INVENTION 
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bfttmm%(Dm : m^AM-tz><D%v5±-rz,tc)b(D^-x b%mm®vs*wt.rtz> 

h#|Sfc*aiS*m, frJfBH 1/!) XA©ilHl 1 AWI^iii£ilfc 
#38W©«£3fc^*W:, ttrfEfS 1 f V XAOl 1 A its ©Ha IE HUE 



cn 

%.Q 5 0° < e < 8 0° (1) 

O J: t) <B'i>JRII* $ 3B5fei-5 fl« 3B W T- fit £ ©ffi^iRigSrffilE-rs M3g&3& 

g Asjs^^fe^mjT^Srsit-t-sffi (H/yxAostti)> isotfjco® (12/ 

<t*a ^7 A Steffi £ ^Sffe5ffiffifcfe»tSS5j»t«Wii W5ci-^S* 
St t * 5 o 



6 



6 0° < 0 < 7 0° (2) 

& \* a; ( 2 ) <75 t ps *5 <£ xt ± m <d m * it ± <£> £ # ( i ) t ffl m T* 5 o 

Wffitt, ^Iftojfr •? jg (Y-Z¥I) t-15:LTV^©^§jLV\ 

1 A*rffi&Si@£*5 Z. <h T?fg 1 :/ !) XArtfJiAlt^'tir, Alf Lfcftjfc&ttaS! 



m f > x * if <d % ¥ & vs & sa a u x t «t v n „ 

H <b <Z5 Pal , 0!l;ttf, 7°yXA x spf? 5 ? 7*, feSv^fijEXI*^ u^X 

XASWfcSr^*, itftlBf! 2 r y XA^/># < i t>, i2/^XAlf?rr B 1 
tL, mJfE!H l ^ y XA^/>^ < t ^ m l t'U XASE®*WH:U*^-c % mlism 

2 ^ y XA^^i^m ufe)ti»*wiB^ i ^ y XAft^Att^-ttsfg 4 Attsi , 

ffJIEfg 1 ^ y XArtT?5fej»SrK*t £ , M IE & 1 U 

t=fffi$^:5m4Mttiffi<b ^ttTV^5 0 fflfEfg 2 :/y XA t busBH i ^ y 

XA £ fltrlEfg 3*ttblffi t ^15^4 Aftffii ©ffl^* o ^7i|f^T*| 

fiKL, MfSm 2 -7 y XA<Z>ffjf2gl 3 A&fffi£, aifll^ 1 7ti»^^ !7 — *#x. 5 J: 



8 



m&mm \^mttz>~ b&x-z . mnxteMmmm^m®Lm;^mw<vm®L<Dmm* 

£ Srifx. mrsE ^ t*-*— «fu*r*s, mtm* t 

£ JUT V»T <b <£ Vn o 

mytmmmx, Mt-tiiD, si^^-ettai, SR^^-C'ttcws 



M»I*llo*lft5iM*SftilliIT'll)St5:ii s -e*5. **s» L 



10 
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j=2 
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2 15 0 -75 
HOE: 

H V 1 ( s x ) = R E A (+1) 

H V 2 (s 2 ) =VIR (-1) 

H O R (m) = 1 

HX1=0 , H Y 1 =-3.40xl0 9 , H Z 1 = -3. 40 X 10 9 

HX2 = 0 , HY 2= 2.50X10 , HZ 2 =-7.04x10 

HWL ( X 0 ) = 544 

Hl= -1.39X10" 21 , H2= -8. 57X10" 5 , H.3 = -1.50xl0" 4 

^aSrl^BJ-rSo mifT^>m<Di^ 5: ^ U — >-3^£koge 1 n i k oatfefC^<5 
£ P ©mflr&Ss&S' 5 a. u--^3 >- Lfcfc <0^r^i- 0 EI 1 8 filnljff^ 

m<Dnn?kft$:^-fmwMx~foz> a *i^lt, r, g, B/^K©*ffli:f^ 

RSas-tix-etb 6 3 0 n m, 520nm, 470nm<7)LE D)fcMir^f ^7 ^ 
^^-&fflV^T, KgSrt^Kfii 7 n m&£fc8fe* /t © Sr/B mt 

&^i- 0 ft, 5, mtffm$tftM& o . 0 5, 

J?£&20Mm£ LTV^'MM* a ^ 7 A ffi (D $4 ± ± }fe IS CD A#t£l * 4 5 . 

i° , Rttrnvrmmz 4 5. 2° t vtcm&vmnfmm&m 2 0,21 f^-r. 

EI 2 0 ttSfias 5 2 0 n m<D#_h3E^^OAW^(-*ti-5 IU#r$J*, III 2 IBS 
I(c^tt5Alt^^^4 5. 1° <Dm±±ltm<DMtifmm* : tfr*:ti^iry7 7 

EI 2 0 J: 9, 2 0 nm©tt±±*iliA«ft± 4 5 . 1° ifi^T-tei&l 

o o %jgv>iHi#f3b4sa $ *§e>iT/S - £ a**?***. 12 uo, 5 2 0 n 
-rz> t$<Dm±3Lytmte. 6° -eAtt-rs fc©£-t-3o 1212 ok* 
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±24. 6° T-A&f Lfc&g 5 2 0 n mOiliftltt, W^M* p^7A|^ 

45. 1° , S*t0^Slr4 5. 2° tt5 0 

This and other objects as well as the features and advantages of the 
present invention will become apparent from the following detailed 
description of the preferred embodiments when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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HI 4 tefg 1 HJS^OG^ ^ F (Jt'^VK) <73^|iKMSr^i-iRIII2IT^ So 
12 5 fill 1 ^0iJtf>B^^ K (W^^K) ^^iR^^^-t-JK^H^feSo 
BI6 tt^^gBJO^ 2 mMffliZ- frfr&ft¥^<Ditm&<att Y - Z|#rffimT-;ib5 0 

in 8 n*mw<Dmmft¥m*m^tcmnmmmxmmmmm<Dmmm^mm& 
m 9 jim 8 ©HffffieiT? $> s o 

Ill 1 1 tt**W©*ffeft^S$Xtf«£ft3£»$:igfl§ p< 7CO^H^^ 

mi 2 hch i i ©if* p< ^ ig-c&s. 

mi 3 nia i i '(om^f-iJ * ?<di ooi^^^tiiat^So 
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Hi X h 3 „ 

m 1 5 n*mw<Dnmyt^RTimmft^*mm vtcm^^mm^m^mx 

fe5 0 

116 1**&W^ £ 5 3 ^ <J XAICHO E ^iBS1"5 £ #<D£? 

* Lv^/&£7p-ri2|-e;fe3 0 

<Dmwirz > t£ib<Dmx-3by, m 1 7 a«iesi2i, 121 1 7 b i*mffimxhz> 0 
019 i-i^mmictoi-f ^ ho e ^r^^i-5fc«>^>j^aiii-efc5 0 

II 2 0 tt^^B^<^)«^cD^aM* py7ASCJo(t5tS^5 2 On m(Df4± 
4 5. 1° <75#±^$£<Z>[h]$Jt$j3S£^1-^7 7T'&5„ 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

x.fim 1 fc^-T £ 5 fc\ $4±±^6^ 2 fcfffili 1 (XttW3£iR«?14) tf>«f 
Bl&lftttk bTStte>tb/tL CD 5 ttttftlif 13) ©t'ttlS^it'^ 

its, ^lt, «_t£}tej» 2 2 xa 4 (Dfcfmiidij^ffi.t^-rs st* 

iR5 1 4) d^LCD5 (Xfittlife*^ 1 3) t~ M 5 £ Z (HOIE^IrI , LC 
D5 (Xttitl^U) Kfafr 5 YWOifrlRlSrYttOjElfrlfiK Y $A i Z f4 <t * 
M&«/*i-SX*|<D;fr|6]S:X«|(E>jE:#f«] £ * *t ft j£ * "t* 5 . 

»S lii ft ffi <0 P£ — ©Steffi &Y- Z ffi <t Ltv^„ 

i-C?El:ov>tl4, *t Jfc i" 5 MS*© JSC <0 B5 © So IUft « 0> AS 4j> * (X 
tt^ft, Y$4^l^], Ztt^lRlSr^ft^ft, X, Y, Z) t. -t^ffi©*^** (g 
tfeftEfcoV^Ttt, ±IE^;(3)co Z#) cDX#, y*&, ZttO-tft^ftSr^^i-r 

*f uTNFtnii ^ £m*i-5c Brans, «te©s#r*, 

Z S |£ [ft ffitf) 

£fe, S ft ftffi©fl&©j£3&3;i: Lt, Z e r n i k e ^^jfctfS&S. r£>ffi<Z5 
TgJfm&itUDfc i t5^^i-5„ -?TO^^it(ll)<D Ztttf* Z e r n i k e 
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X = R X c o s (A) 
Y = R x s i n (A) 
Z = D 2 

+ D 3 Rc o s(A)+D 4 R s i n (A) 

+ D 5 R 2 c o s (2k) + D 6 (R 2 -l) +D 7 R 2 s i n(2A) 
r 3 + D 8 R 3 c o s (3A) + D 9 (3R 3 -2R) c o s (A) 

:^ +D 10 (3R 3 -2R)sin(A)+D 11 R 3 sin (3A) 

•37 Z 

5 + D j 2 R 4 c o s (4A) + D ! 3 (4R 4 -3R 2 ) c o s (2A) 

N= +D 14 (6R 4 -6R 2 +1)+D 15 (4R 4 -3R 2 ) s i n (2A) 

ry 

%i 4- D j 6 R 4 s i n (4A) 

J* + D ! 7 R 5 c o s (5A) + D ! 8 (5R 5 -4R 3 ) c o s (3A) 
H +D 19 (10R 5 -12R 3 +3R)cos(A) 

Q +D 20 (10R 5 -12R 3 +3R)sin(A) 

C3 

3 +D 21 (5R 5 -4R 3 )sin (3A) + D 2 2 R 5 s i n (5A) 

+ D 2 3 R 6 c o s (6A) + D 2 4 (6R 6 -5R 4 ) c o s (4A) 
+ D 25 ( 1 5 R 6 - 2 0 R 4 + 6 R 2 ) c o s (2A) 
+ D 26 (20R 6 -3 0R 4 +12R 2 -1) 
+ D 27 (15R 6 -20R 4 +6R 2 ) sin(2A) 
+ D 28 (6R 6 -5R 4 ) s i n (4A) + D 29 R 6 s i n (6A) • • • 

(11) 

±5Z^te\^TXj3fa{zttWtem t \^xmi^tc 0 fcfcL, D m (mf22^± 

So ^ro^a^(l2)<D ztta*lE]te#*fifrffia>*!i£ 45. 

Z = Z n Z m C nm X"Y n -' n (12) 

fcflfL, E„li£©n^o~k, Z„ttI©m^O~n^Sbt, 
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cue (m*.ti. Y^m^m<Dmm^ o icts) -rttwrj:^. 

0i|EMft#^Eo^te&5£(i3)K J: t» ^it§„ ^©$i^(i3)©z 

Z= (Y 2 /R) /[1+ {1-P(Y 2 /R 2 )} 1/2 ] 
+ A 4 Y 4 + A 6 Y 6 + A 8 Y 8 + A ! o Y 1 0 • • • 

(13) 

Y M: Z fcgil&^-fr T-fc 9 , Rttiffttltfl*S¥&> PteR$H£$U A 4> 
A 6 , A 8 , A 10 li«E^tffe5„ 

4*3. *38W©HJfi^J"ett, -tiB(3)5££rfflV^c £ ftiffitBWSS^nt 
V^*s, ±IE(11)t^ (12)^ : SrfflV Ni T ; t)lRl^|cof^ffi^!j^:^#53tX''5<OttK 9 ^ 

m i mmm 

#38^© as i ^ife^fc^saiSjt^^ojtw*^ tf y - z ^Tffim^m 1 fc^-r. 

tti UEtS^fcL CD 5 m&Bf&1®tffc£^xBF&£3rit£mm®L$:mm 
-T5fc«>K:«!9?#<£>ISSJiffi« (M) te^jfcl-S&ttllft 1 fc*< SEBBft^&ttS: 

CD 5 ^!E5JlH#T?iifi|; (MHiiSJ$) 1 *5 itffg 2 ^ y X.MC:J8»*S# 

1 t L CD 5 i £*£.£3feji§rt £ 51 1? 3fe i£ £ fg 1 ftJfC <tv^9^££1-3 0 

^ 2 ^ >J 4 tt, #7 v ? 4 if ©ii^:/ !) XAlf^A/ 
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t?, m 2 xmm 4 2s i2t=fffiffi4 1 ^ttxv^ 0 

m 1 7V XA 3i|2^!) XA 4 til, ^r©R|fC* o /yAffi LTKWi 
ft^^n^A (HOE) 6 S:^A/"C^-o^tlTV , >-5> 0 

1 -f V XA 3 (Dm 1 A*f® 3 3 W:, L C D 5 {RiJ^gBg^ttTV^T, 
iiU~^!7-£4-;t 5 J: 5 fcatSfrflStf 5 — ®<d^<d g g)ffiffijFg:fcfc7g/?fc£;h,TV'>5 0 

HWS3 2 f4, m i 7° y xa 3 ftx-ytm&RM&^zrFm&^v. sm^c* 

t^3„ is. ft, S&f®3 2 (;ite, 5 7-=r-x^r y^^t^litv^o 

m i tJttj® 3 ii/yxAs^i^i^wai^tsffffl^^ts^ 0^ 

m 2 ^ y XAOf 2 A*fl 4 2 fit, Il^!JXA3l(:iai§nTV^T, ^1 

fc*5, f 1/DXA3 (Dm 1 AW® 3 X!)XA 4 ©I2MfflE4 x © g 
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MS*b^7A6«, _t5£cDj;5{-> m 1 ftJR^SH 1 <DK^^& (0>J;tfcr, 
5 2 0 n m<0 3tej»f£OV'*-CH:, 4 5.1° ) "CAM U /t t # t£ <D }fe i£ £ HI 
DtSMU. m 1 ftX&m 1 OA»fl«K^O#«-eA» Lfc t # fete, ^©JtJR 

^LT, *^J£^J©ffilK3fe^3R-eH:, L C D 5 ^ h M tB $ ft fcfg 1 fi , $ 
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Lfc4fc#a> ^(DTtMtt, 12/!) XA 4 0>gS 3 A&fffi 4 j ttf 2/!)X 

A 4 rtf^AMLfc^^ ^2/U XA 4 (75m 3ltWI4 2 \Z9& 9 # ft hftfrWmm 
*c^7^6(c^L$l OAW^SJit^OA«ftSt'Altt5. r tf><t $<DAtt 

^tb-Sfc*, m 1 7tm«Z5AM7fe«, ft»l*^ 7 A6^iILt, f 2/UX 
A4^ib&ftt}U &V>T?, Il7'!)X'A©l4AM3 1 ^IIttIl/!JX 
A 3 ftKA£fi-<5o *©«3teJUtt, il/yXA3 0g»iS3 2 C|Bli»V>S«I 
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LTV^„ tgifB&fi, 7k 18. 0° , mW.¥Wft 1 0 . 

3 6° T* & 9 , Bifl , $4. Omm, T^f H - 7IJ28. 0 m m T* & 5 „ 

Ss»t5«|JR^*^-t-'RlliaSrS 3 ~ 5 ic-tH-eti/^-t". B2t, ^$4ttX^i^<^ 
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C 11 = -1.0704 XlO" 5 

F F S [2] 
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Cll = -3. 5550X10- 6 
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HOR =1 
HZ 1 =0. 0 
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HX2=0.0 HY2=0.0 H Z 2 = 0. 0 
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H 2 = -1. 1578 X 10" 3 H 3 =-1.4299 X 10' 3 H 5 = -5. 2803 X 10" 4 

H 9 = -2. 6225 X10" 5 
H14 = -7. 7046 X10" 7 
H20 = 1.1893X10" 7 
H25=-5. 4274 X10" 9 



H 7 =-1.4783X10- s 
H12 = 1.3012X10" 6 
H18=-3. 9777 X10" 8 
H23=-5. 9630X10" 9 
<H^[l] 
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H10= 1.8756X10" 6 
H16 = -1.4138X10" 7 
H21 = -3. 1739X10' 9 
H27= 6.9417X10" 9 



a = 



X 



0. 00 Y = 0. 00 Z = 0. 00 

0. 00 ft = 0. 00 y = 0. 00 

0. 00 Y = 1. 98 Z = 28. 00 

a = -1.17 p= 0.00 y= 0.00 

X = 0.00 Y = 4.11 Z = 32.88 

a = 25. 72 0 = 0. 00 y = 0. 00 

X= 0.00 Y= -1.55 Z= 41.74 

a =-10. 96 0 = 0.00 y = 0.00 
{H-0[5] 

X= 0.00 Y= 12. 63 Z= 33.86 

a = 73. 84 /3 = 0. 00 y = 0. 00 
«3'M6] 

X = 0.00 Y= 19. 76 Z= 39.40 



a =-111. 02 ]3= 0. 00 

&#5t(l),(2) 
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y = 



= 0. 00 
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What is Claimed is : 

u f c j; o x m & $ fh tc m m m & m m # bs m & m t c m & ts ti 5 m ta Hi k m < m 11 

ifJfEfg 2 ^ V XA;4S'>& <it, XAlf ^r a 1i;ttA/T\ SfffSB 1 7" 

y XA^^Mtti ^tdtm^mmm 2xv x^rttAi^^ts^ 2A»ii , mu 

ittJlEfSI 1 ^ y X&tmWm 2 7 V XA t lifllBf? l *fffiffi t lift IE & 2 A*fS 

mum 1 r y XAcDtfrfE^ 1 xmmiK mmf$\zytmizs<i7 — &i§-x.z x 5 * 

x, 

ffj|sH2 ^y xa^/>^< 1 ^ 12/yxAif^fii^A/t, h&sbws;* 
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mmm 1 x a < > <t>, $ 1 XAii^r^t^t-, ^15312^ 

■car 

fij 

N Butem 2 7° y Xi»<DffifEff§ 3 A*tffitf«. jgiSB#fc3teilftl£''*!7 — 5 <fc 5 * 

tr"sr 

S So 

(3 4. * u — A 1 {CiB«KO«*?3te^35fC*5VNT» 

utrSBSs 1 ^y XAiii Hfjf5H 2/!) xaii t *siua©^«-c«tfij£$^fc« 

5. * u-A 1 KiBttoMJfcft^SSKifcV^T, 
HtfEfg 1/!) /AOS 1 »tfiBi©tSit t iifjfem 2 ^ y Xao| 2 A£fffi<£>ffi 

iufsig i ^y xa©i i #=fttiffi(Dffi^^ t Suism 2 7° y xa©i 2 a»i©i 

7. * u — a 1 fc!E*l©«&3te^f;:*5V^, 

MiEig i/y x^tiiEi 2 r y x^ciifc, ftjtft&aiaxtf /xras*r$ 
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10. ^ \y — A 1 }C|E%0|||^^6^^(CjoV^T^ 

11. ^ W — A 1 {CfEifeOM^^t^^f^feV^T^ 

50S<fl<80a (1) 

12. * U — A 1 ^|5*fe<^li^^^^{-*5V^T, 

60g<9<70g (2) 

13. * A 1 JCiEtt<0«*Jfc^^t^*5V»T. 

BiJfEB 1/D XAOf 1 A*ffficOffi^^^[H]^#^^^ftffi^^}cT«^$^, 

»Pi — ©*fi»ffiH:, fti&cotff 9 ig bffii (Y-Z^pffi) — S&: LTV^StllSft^ 

^ o 

14. * u — A l fc!Ett<0ft£ft3&aSfc:*5V ,k T\ 

15. * l" — A 1 fcgEttOftifcft^SUllSSV^-C, 



JzWUttt, MUm^% (D&lc&ff £ 4. * 5 ;* f— t &WL> 

is. ? u-j*i\z.un<Dmm%¥%*fow,istz*wnt, utrie 

19. & I A 2 (^|54ic<^ ) iS'^7 l fi^^f^joV , >T > 

2 0. * U — A 2 {CfE^^jRftiite^aUCioVT, 

21. * u— a 2 uiSEtt^tufeste^astc^sv^T* 

Aft IE & 1^9 XA©!4AltS©ffi^«iii2l2 XA(D| 3tJffiffi(Dffi 
2 2. * i/- A 2 fc: ffi {fester SUc *sv^T, 



2 3. ^ U — A 2 ^f2^fe<^>IS'^)t^^{3.4oV N T > 

mum 1 /!)xa ^mieu 2 ^y XAfcdx./^ ^§^nsr>yxi±s*t^ 

2 4. * U-A 2 tCf5«t©a«ljt^^fCi3V''T, 
2 5. * U-A 2 KllE*c<E>i*«ft^»::*3V'>T, 
2 6. ^ U — A 2 fCfStt<OiR|fe3fe^^fC*5VNT, 



2 7. * A 2 fcfflttwiftlfeft^ancisv^-c. 



2 8. * L--A 2 KiEtt^iftifeft^Hl^T, 

intern 4 »mffi©®^2K* s iHi<E**f#**ffi^^f-T*fiJE$ tu, 

^0fc#Mf*& ft Effete, £ Sftffifcr^^c^tu, 

^pt— <DMftffiti. ^«©t >)iii (Y-zqz®) m— ifeL-c^saH&ft^ 



2 9. * u-A 2 tcSSii^iRifeft^fcfc^-C, 



50S<8<80S 



(1) 



60g<8<70S 



(2) 



3 0. * v — j» 2 K:iEtt©aHfe3teS£aU;: joV^r, 

IhUE***^* a -vitZM3?:«#^JR^cD/>^ < t i>— 2r 0> lilted 3**fcfcJR 11 StMjE 
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